Temporospatial localization of acetylcholinesterase activity in the dental epithelium during mouse tooth development.
Acetylcholinesterase (AChE), a principal modulator of cholinergic neurotransmission, also has been demonstrated to be involved in the morphogenetic processes of neuronal and non-neuronal tissues. This study shows that AChE exhibits temporospatial activity in the dental epithelium of the developing mouse tooth. To identify the AChE activity in the mouse tooth during development, we performed enzyme histochemistry on the mouse embryos from embryonic day 13 (E13) to E18 and on the incisors and molars of the neonatal mouse at 10 days after birth (P10). In the developing molars of mouse embryos, AChE activity was not found in the dental epithelium at E13 (bud stage). AChE activity first appeared in the developing cervical loops of the enamel organ at E14 (cap stage), but was not found in the enamel knot. At E18 (bell stage), AChE activity was localized in the inner enamel epithelium except the cervical-loop area. In the incisors and molars of neonatal mice (P10), AChE activity was localized in the inner enamel epithelium of the cervical-loop and enamel-free area. Overall, AChE activity was localized in the differentiating dental epithelium while the activity of butyrylcholinesterse, another cholinesterase, was located primarily in the cells of the dental follicle. The results suggest that AChE may play a role in the histo- and cytodifferentiation of dental epithelium during tooth development.